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(54) NEW CELL ADHESION-ACTIVE PEPTIDE 

(57)Abstract: 

PURPOSE: To obtain the subject new peptide found in 
the propolypeptide of the von Willebrand's disease 
factor, having a specific amino acid sequence, having an 
activity to specifically adhere to a myeloma cell, and 
useful for medicines effective for inhibiting cancer 
metastasis, etc. 

CONSTITUTION: This new cell adhesion-active peptide 
is found in the propolypeptide of the von Willebrand's 
disease factor (pp-vWF), has an amino acid sequence of 
the formula or the sequence wherein one or more amino 
acids are added to, deleted from or substituted for thr 
amino acid sequence, has a cell adhesion activity 
specially to myeloma cells, and is useful for medicines 
effective in the inhibition of cancer metastasis, etc. The 
peptide is obtained by digesting the pp-vWF purified and 
isolated from bovine platelet by immunoaffinity 
chromatography with an enzyme, and subsequently 
separating and purifying the digestion product by 
reverse-phase high performance liquid chromatography. 
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1 

[0 00 1] 
[0 0 0 2] 

^ (extracel lularmatrix:EC 

[0 0 0 3] i::i5^'^<(0^^;^^#fi-r vy^^y 

tbTl/^-S (Buck, C. A. e t al. , Ann 
u. Rev. Cell. Biol. 3:179-20 
5, 1987;Akiyama, S. K. et a 
1. , Biocheim. Biophy. Acta. , 
1031:91 — 110, 1990) o Cttt>C0 3O(7) 

h P >'7jf>^AK:^>^>- (Sun, X. e t a 1. , J. 
Cell. Biol. 118:693-701, 199 
2) . r"^>">' (Spring, J. etal. , Ce 
11 59:325-334. 1989).:7^:/yy 
— (Dejana, E. et al. , J. Cel 
1, Biol. 104:1403-1411, 198 
7) . f h C3;t^^^>' (Py t e 1 a, R. e t a 
1. , Proc. Natl. Acad. Sci. USA 
82:5766-5770, 1985) *d J:t>':7^>- 
> h (Dejana, E. et al., 

J. Cell. Biol. 109:367-375, 1 
9 8 9) ■f}>Z.fl\C^~kf\.ho m^^^^J^oX. :ztlh(Dm 



2 ) 5^f^^7 - 3 3 0 7 9 7 

2 

;i:fcLTjy*9 (Sage, E. H. et al., J. 
Biol. Chem. 266:14831-1483 

4, 19 9 1). h^\^^\^}^mnm^ik<oMmfhmA^m^ 

Lrv^5 (Plow, E. F. et al.,J.Bi 
ol. Chem. 259:5388-5391, 198 

4) :Lt^ff^^mi^m)m^mi^^thx\^^^o 

[0 0 0 4] ^SSy'^IxtVUy^^^ hia-i^ (von W 
illebrand factor: l^T v W F ^ 

^tt^^^h^) kt^mm^m^ I i is-r- (fetiks:?sia^) 

X.^ttTV>5 (Houd i j k, W. P. e t a 
1., J. Clin. Invest. 75:531—5 
40, 1985;Fressinaud, E. eta 
1. , Blood 70:1214-1217. 198 
7) . 

[0 0 0 5] vWFco;K:^/^tfjigfr-rfcS:/u:/n- V 
WF75^:/n-irv^^^^^tLTyn- vWF ir/^t^ , Z.fht'^ 
20 ^ ^fC2oc7)5>^ : vWF(7):7'o;Ky-<:/^ K (p p - 
vWF) :^Qctt>'^BvWFt;i^f^-r5 (Wagner, 
D. D. , Annu. Rev. Cel 1. Biol. 
6:2 1 7-2 4 6, 1 9 9 0)o pp-vWFJ;i^^ 
\^±^fj:-y^^')^:f^¥ (^lOOkDa) T'feo 

:7;r>^fc:Vi-^^>' hfeil^ I I fhm^ihX^^^^ (F 

ay, P. J. et al.. Science 23 
2:995-998, 1986)o f^l^ 
vWF <^fim/^^) . p p - vWF;i^^=i^ — 

30 U^h (Takagi,J. et al.,J.Bi 

ol. Chem. 264:6017-6020, 198 
9;Takagi, J. et al. , J. Biol. 
Chem. 264:10425-10430, 198 

^(oy ^-^y^^y^mmkz.m^-'T^^t^m^X.t:. (T 
40 akagi, J. et al., J. Biol. Che 
m. 264:6017-6020, 1989) o fti£t- 
^.^oT. :^mm^h\-t. p p- vWF;6^ 

^-r—^x-h^isLmmmmyi. i i i m'^comwt x^xvf 

^V^fc Lfc (Usui,T. et al.,J.Bio 
1. Chem. 268:12311-12316, 19 
93) a :itbib0^1.ti, p p- vWFTiiSpNi^TiiEC 
M4»(;i^t)52i^n-C. ,1^B^i:ECMi:OteS{^ffitC^» 

50 [0 0 0 6] ^ ib(-*^P.^#?5f^. pp-vWFC0aj8^ 




3 

mmLfz (^6 emB^±i[:^^mmmwtm. 199.3 

^SM 2 5 0) o 
[0 0 0 7] Lf)^'Lfj:^>h. p p-vWF(DmL\^^±^ 

m^mm^^hmz. pp-vWF4^(7) t^cD^^^mmii^m 
-^LT^/^§c7)/J^ itco\,^Xi^i^mt LT^0J/^^^-efe' 

[0 0 0 8] 

fi. p p-vWFcom^^mw^^^f^'^i^. ^-opp- 
vWF ^(Dmmmmf^^m^^^'^ {^x^<D^^^^m 
m^mmi.. m^^x^cDm^^mi^^i^m't^ztic^ 

[0 0 0 9] 

xm^xwrnmcmm-r^ i: i.x:$:mm^^f^ 

L/C. 

[0 0 10] t-?'cc:j^"^> :$:^^0^fi, Mmmmmm^ 

ri^L<f:i1t^c7)r^y^;6^#;(jn. ^^^7tf:imi^^ 

[0011] if.m.Wi(oW^'^^^^^^-t^^':f^ Kfl 
cn<^^T'/.f<. ^ y^ia^tjtc:4ov>-ri %^ 

(A r g-G 1 y-A s p) fi:7 ^ :/n ^:/CO;aBflS 

^^Z.}it^^^^X\i^^ (Pierschbache 
r, M. D. etal. , Nature 309:30 

- 3 3, 1 9 8 4) o roftlltC^LDV (L e u-A s 
p-Va 1) ^'f=f-Yfii}£(DW^'y^-r)Vi)m'^^f^.X 

Yxto^xi^^M-mmmm^^^-t^m 

^^pjtc-g-^ix^o ^^tc. r ^ /^iE^iif^(7:>i t) 
^ijtci^/cf^1iSc(7:)r 5: ymm-^m\^fz^^^ Y^m^ 




3 ) ft^g|lp7-3 3 0 7 9 7 

4 

/c;!>s. C<0-<:/^ Y\z.\,\^XY<omMm\^7x^^^ o tcftSS 

[0 0 12] :^^m(D-<-:f^Y\^. ^ti^^tmf^mm 

[0 0 13] ^^P^(7:»-<:7^^ K;^^'a^tu^ p p-vWF 

t , lE^mj^^B J: o^Miimi^* m<Dm^m i4mt(Dm 

^i^^l^rtuyci: r 5. p p - vWFfi::tLb(7)j^^(D 

y — ^^*CO,^fl& (B16, G-3 6 1) 

co^Kl^tcS^^LTto RGDia^J^^tr-<->^^ K 

GRGDSP (G 1 y - A r g -G 1 y - A s p - S e 
r-Pro) ^'^f&m^^WF(Dmm^m^l^fz(D{cM\^. 
20 |^-<>^^ Kfip p - vWF(Dmm\^^^^-^K.fj:f)^o 
fCo U/c;6^^oT. p p - vWF--C0^^fl. j^fe^ V WF 
--C7)^*(^ffli/^^n6 t:^>D;t>^^>^u^ir:/^~ (aV 

i3 3) oi: 9^^RGDtfefftt-r VT^^ y >^^-r^t^(D 
-Cfi?'ct<. RGD^fife^-i^^f >'7^>/y 
^ ^ y :/ >f >^c7) - L T V ^ S >b o <!: it^ ^ 

'So 

[0014] ^btC, B 1 6*fflJ!a<7)p p - vWF--(7>g 
" ^ #ftTl?COB 1 6COp p- vWF--(Dg^WJi. Ca 

>/>^tC^-r6a 2 i3 l^^l^g^^/^-J^'^tD/? i^>7=-^^y 

— ^*Eaj!S^ffiV>T p p - V WF--c^g!*tC^-r^trL-r :^ 

X ^^'^ y y ^ n — ^y^jvtf*:(Di^#^K^ L/c i: :i 5 . 
tei /3 1 feift: ( 4 B 4 ) (7)#^ET-eG - 3 6 1 m^<D p p 
-vWF-^(7)fig^tl^^tcPfiS^ttfcr :^;rc:fcT:a2 

mi^ieFl) ftp p - vWFOffi^tCfpIP^^S^-^x. 
?'c^7^^ofc:i<^^^p3. p p - V WFCOUir>^i?~fla 2 ^ 

40 ir***3^cf<. i>r v-T^iJ^'y >T'fo6r <^7!i5^$n 

/Co 

[00 15] p p - V WFtc^pf-^^^^-^y ^ a— 
tn:f*:^fflV^T. ^i/p p-vWFi:B 1 6aflS<tc7:)S« 
?StitO^®^ii-<fcf^@^7i)^ib. pp-vWFOSe r 3 

7 6/j-^^^*5 8 kDa^ittCp p- vWFOg^^aSfi: 

[0 0 16] 2|s:^0>^*^bfi»:V^-e8 kDae^>r^^v^p 
50 «^{^ii-r5Ci:;i)S]Sl:^^*!)ibtb3t. 



5 

[0 0 17] ^(c. 1^8 koamnmm 

"yy—^mm (G-3 6 1) {cM-t^mfi^ii^mm^^Tfk 

L/C. 

[0 0 18] ^±(Dztf)^b. :^mm<D^^mmm^-< 

[0 0 19] i^mmo')^-^^ K^Mig-r^f^f^. mmm 
[0 0 2 0] ^/c. 7^^0^c7)-<:/^ KJi. w.ymmm 

# 6o L < (i, !ail-<:7'^ V^f^m (A t h e r t 

on et al,. Solid Phase Pep 
tide Synthesis:A Practica 
1 Approach, IRL Press, Oxfo 
rd, 1 9 8 9) ^fflV^T^PtS^tC-^^Jc-r^o Ste-^^ 

[0 0 2 1] m.^k.r>NAm\^^-:>x^^m(D 

HF'J;i{^\ Sambrook et aK , Mole 
cular Cloning:A Laborator 
y Manual, ColdSpring Horbo 
r Press, Cold Spring Horbo 
r, New Y o r k^#B^^ttfcV\ ^^^^h^t.^ 

—^-^f&L. PGR (/i^y 7« ^-if^o:^ ri^^>3 

^^fflV^-Cp p-vWFC7:>8 kDa^l^^'&tf cD 
NA^iitlLfCo 
[0 0 2 2] C(7)J:3t-L-C#^tbfccDNA^iS^/^ 

OSJi^eaflS, CHO^flS. G12 7aj|^. 3X3^)3^. H 

e 1 aBf^. BHKmf^fj:tn <Dm^fmf&^mnmi§k^ 

[0 0 2 3] ^nb(7:)-<^ ^ — tC^^^/cf'T'n^ 

[0 0 2 4] U±o)X^{z\^XBmt-irhfmmmm^^i± 
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6 

[00 2 5] :^^Jo, 5^^P^(7)*Sfla^^^^tt-<:7^^ K(D5> 

[0 0 2 6] m^mm^i^n. mmmmmm. mu. 

s^y"^ Y^-^ ^ y^(D ^ y y —^mmtmmiic^ y y — 

fc:: ^T^^^^^tlTV^^ (Humphries, M. e 
taal., Science 233:467, 198 

6) o L/c;ii^oT. >^^m(Dmm.mmf^^^'y^ Yi±± 
20 ^j<^LT. ^tim<Dt^^nmmt\^x<Dmmmm^mm 

[0 0 2 7] /£^o, #%cO/c:i6. p p - v WF :JB J:I>*^ 
jSivWF^-g-tP^l/^^u- vWF(^^3t1g^H^lii 1 0 

jc^-To ^fc. t h p p- vWFcor ^ y^ifi^ij^ia^il 

[0 0 2 8] J^T^o^^fe^J^c^ov^r7^jp^B^?r$p,^c:p 
r PI ^ n 6 CO -c J i V \ 

30 [00 2 9] 

p p- vWFfi^f;i#^^n./c>f i^/r:7^^7^^-^ 

n-^ hVyy^-- (Usui,T. et al.,Eu 
r. J, Biochem. 205:363 — 367, 1 

9 9 2) \zxy)^^jhLyhm^hmmi^fzo 

[0 0 3 0] vWFi'^^mmm(Djjm (K l r b y . 
E. P. , J. Lab. CI in. Med. 100:9 

40 6 3-9 7 6, 1 9 s 2) i,cmzmm^j:^ikmf)^hmm 

[0 0 3 1] 4^J6L«:7^:/^^.^^>-^lf^Sy^J^s:g:p"p 
(*) ^-?.«*&^§:ttyto -^^^y^^^y. m.'^^y^y 
^ipi^-T/i^mi^. ib^J:t/-<:/^ K : GRGD 
SP. GRGE S PdS:^;^^;^.^: 4^pp 

mm^h<Dm^mxmmi.fz (T a k a Q i . j. et 

al. , J. Biol. Chem. 264:1042 
5-10430, 198 9) o 
50 [0 0 3 2] 4^p p- vWF(c:>Fj"r5^/i^n— :h/Ufet 



( 5 ) 



7 

a — ^'TC 1 . TC2. TC4. TC6, TC 

(Fujisawa.T. et al,,Eu 
r. J. Biochem. 196:673-677, 1 

99 1) (Cj:t9^To7to fet r ^^T^^y iJ'D— :h 

yutn:f*:4B4 (fei- t: h i3 1 1^:/^= h) *5cJ:TJ«6 F 

1 (fct-t h a 2-^^:/:3.- h) JIC, Mo r i m o t 
o Wrt (Dana Farber Cancer In 
s t i tute, Bos ton, MA) :foJ:l/B. S. 
Col 1 e r HI dr (State University 10 

ofNew York, Stony Brook, N 
Y) fj^h^tl^^tlM^^tltCo 

mmmm 

ikfS (F B S) ^^t^K agle' s minimum 
essential medium (MEM) tilTi# 
^ Lfc (Hagiwara, H. et al. , Thr 

ombos. Res. 33:363-370, 198 

4) o i^oymmmi'immi[^x^-A.m^mmmm(omm.y< 

C^m) :^^^A^L. 10% FBS^^tfMEM 20 

~^fz.\t \ 0% F B S ^-a-tfR PM I 1 6 4 0 "T^i^^ L 

(pH 7. 4:2. 5mM EDTA, 2mg/ml 

^m^T)\^v'x>^^t^) 'e3 7°c{c:r 3 o57^rpi^>^ 

rL-<-hL7to -ecot^. ^fifl^(i3[Hl?5fe?#^Llfc.m^^^/.^ 
V ^M E Ml^tfe tC^V^ L Tg^^T ir ^ ^tr o fCo 

^eK^i2 0 ;/ g/m 1 (OiSftigtc: 1 OmM T r i s - 
HC U 15 OmM NaCKpH 7. 4(Tri 30 
s/NaCl) T'pML6mm^'7'^X^^ -/^y^U— 
htC4°CtCT 1 6B#r0lP^*$it/^io 1% BSA^^tr 
T r i s a C 1 ^r^^^T' 1 Btr^l^SL. #fi|#m^>:c 

(=1 — 3 5 4 8) tCg^2Xl 
0' <®/0. 3ml MEM<D?^fla^^?l^/Co 3 7t:T' 
9 0 >'=^ ^-<— v-- 3 b/ct^. h^o^;;^± 
tf LTtPBS (Phosphate-buffer 
e d saline) tCT^S«*fflfl^^|^# 1%^VU^ 
/u-r/u-T^'t: KT-S^LfCo 2 0%> / — /utc^ 40 

[0 0 3 3] ^Jfe^rij 2 : ^ffi^?' ^ v^^KM 

ik^f^j^;?iafl^:JoJ:tKB i % :^ =7 J —^m^(D^m^ 

2 0 /i g/m 1 (DB S A ( v-jfufSTy^:/ ^ >-) . pp 
-vWF, vWF^fc(i:7^ >^ci^.>J^^>'#4 0 At 1 ^ 
6 mm^COy^^T^^ yi^^"^— h tC(D-ti:T 4 ''CT— Ife 

BSA. pp-vWF. vWF^fc(i:7^yo 



- 3 3 0 7 9 7 

8 



it. ^^ur'i9#r«m±t^ML, ^^/^?g?«^(^^bfco 

^(DJ: ^tcLTi^i^LfcB s A=3-7^>< i^^-:fu— 

p p - V WF =3—7"^ >i/>^U — vWF=i— V 

h^4 8 (^'-^^^J'-aM) 
OJlEtcM^, MEM(:i|^v^L/c'>v'tllflli^JkWl^jfe«fflJ3& 
(B AEC : 2 X 1 0 ' ilil/^m 1 ) 0. 3ml^7tfiB 

1 6 ;^ ^ y —^W^ (2X10' <^/m 1 ) 0 . 3ml 
^#r>j:/KC^^PL. COz -O^^^— ^J? — eft, 3 7 

*'CT'9 0 5>i^raLfCo m^(7):ru- h>^PB ST'?5fer^ 
Lfct*. l%^Vu^/uryWT^^e K-C 5:5^^0^ Lfco $ 
ibtco. 5%^ y J^^.iSi'/w^^j^-Uy h . 2 0%^^5'y — 
/^c^I(c-(7)y^u- h^g-r^iirtcj: ^fiS^^feUP 
B ST'i$fer*L/Co 

[0 0 3 4] ^^tu/c^^^rdlld^fo lEllT^^^P^b 
;J)>?teJ: v^tdMikl^i^jS^jlS (baec) ;iWw 

p p- vWF*5i;r/B s A^<DS«fi^*'9SI*-e 
fl^^c^JO^ofc. ^^vWF;6SRGDte#6«)tC|:^^^s0J§^^^ 
i:m:<^^n/cr <t:r'fe5o — B i 6 7< 
^y— ^^m^c7)g*^M:i^Lfc^ ^-5. 4^pp-vW 
F^z3— h \.fz.':f^:^'T ^ -yi^^ffiJitcB 1 e^liat^^ 

^^hip^-mm^Mz.. rtLb(7)te^ti(DitV^B 1 e^flJl^ 
f*i^Affltc:#^ ^ ttfc ct 9 :7 ^ >^ a >^ ^ > ^ >b ct < 

^B^WtC. p p- vWFtC^^Lfci^^flaJlfiSL. l^< 

^7ii^<7)^0^fijr^;a^^^-f (dg^^LTl^fCo p p- vWFtd 

J:«9 t>'>?'^<. p p- vWFr'fiS^Ly^c*fflJl^»f^^V> 
7t^)3S^O;fcJ:^6 0%r'^o/c7!i^\ :7 ^ :y'n 
W V ^ fc/^fflfl^cD t5 ^ /u ^'^i^r L /Co L ;0 ^ L 
/SavWFtC^-r^fflfia^^c^^Stlp p-vWF 

[0 0 3 5] ^j^F'i3 : ^@^^^^^g--C7:)B 1 6^^ 

B 1 ^m^h p p- vWF<^(7:)t@5:{^ffl^1^f^-r5/cy;) 
tc, ^M^:/^^^K(c^-r^#^6^4<y ^D^-:h/ufeif*: 

[0 0 3 6 ] ^m^m^^-y^^^'Kx-^—'T ^^^^^x^f^-^ 

Tjf y ^n— ^/U-trtf*: (1 O 0 M g/m 1 ) T*3 7t:T*3 
^DLfCo pp-vWF. vWF:JoJ:t>'^ ^:=^V(C^-t-5 



( 6 ) !^f^sf7-3 3 0 7 9 7 

9 10 
tn^ikm^^hmzl gG^^Ur-fco/Co mmLfzlmm' ?:fV>- ir^^-t-o 

^/c:*9(7)|ffl^m^ffmLT. ^i^±SE-T?^LyCo #b [0 0 3 7] 

^1 



Itgc pp-vWF vWF 7^rp:»:^f"y 

^JiK I gG 713 ± 193 348 ± 21 1193 ± 204 1047 ± 



87 

!JtPP- vWFtftW: 11 ± 4 

iJtvWFtiti* 504 ± 32 

t/a^i^'^v 722 ± 71 

ifi3 535 ± 30 



^>^^>^. ^^:=i>', vWF(;i>Pfi->5SL{*:Hp p - vW 



NT NT NT 

27 ± 24 NT NT 

NT 408 ±32 NT 

NT NT 43 ± 6 



20 ^i/cev^r ^75S^^;ftfcio 

[0 0 3 8] mmm4 p p-vWF^^*i-§« 
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B 1 6 C^-^:^) +■ + + 

G-361 (th) + - + 

HT- 1080 (th) - + + 

He 1 a (fc h) - + + 

A-4 3 1 (t - + + 

I MR-3 2 (t h) - - + 

GOTO Cbh) - - + 



U937 (fch) 
HL60 Cb h) 
K562 Ct 

NRK h) 
TIG-1 <th) 

BAEC C'^V) 
PCI 2 J 



[0 0 3 9] p p-wV^Ftmm^^^^\^fz.2^(D'm 

vv^¥oym^mM(o^^\^\-^p p- vwf t\^±,<m'^j: 

Mx.f^; G-3 6 l^iatlp p-vWF tfig^^L 

fdHT - 1 0 8 OfflflS^i;l!)c^vWF irflT!)^?:^ «9®*Lyci 
75^ p p-vWF^fi^<^«L/^;^>=^oyho ^^L}t-f 

w^^K-C^fe^r <!:^7j^-ro p P - vWFtc:^-r^4#m 
S^UiTT'^-flP^b^ii^tCB 1 6^fl^^G-3 6 Xmm^ 

[0 04 0] ^J^^«]5 : p p - vWFC7:)Uiryi5^-:9'^ 



2 0 /i g/^m 1 CO p p - vWF^fcfi V WF#4 0 1 
p p - vWF^/ifivWF^'7'lx— hf^fg^^ 
:^ WN^^Pi^^^yn :y^i->5@^X% :L(D':tu—v\z.\ 

p - vWF v^-r ^i^yi^— h-^fzi^vWF =^ — 7- ^ 

(2X10' flD/m 1 ) 0. 3m 1 ^fcH 1 mM RG 
Difi^lJ^^tpGRGD S P-<y^ K (G 1 y -A r g - 
Gly-Asp-Ser-Pro, ^ 
^trMEM{;i&i^LfcB 1 6^fl^ (2X10'^ fl§/m 
1) 0. 3m I ^^^:x./Uic^:^JDL. CO 2 

50 -i5^-t». 3 7T:t-9 0 5>i^?aLfco :itub<7?:/u- h 



# 

( 

13 

m^^Vk^ L P B S TtJfey^ L/Co 

t^f^X.O\^^ GRGD S P-<:7"^ Kfi^ v^fiJc.^ V WF--^ 

\Z.^ p p - V WF(7)^^^f*M(± 1 mM GRGDSP 
CO T ( c V > T ^ < 1^ ^ ^ f t ^ o o 
[0 0 4 2] 3I*S0^J6 : B 1 6 ^J!S(D p p-vWF-^(7) 

g«'l4(7:.Mg ^ :fo^<i:r>'C a ' ^ fi^^l* B 1 ^m^o-) 

p p- vWF--(D^*ti<DMg =^ ^ <fe#t^^i^^-r5/c 
[0 0 4 3] 2 0 ;u g/m 1 COp p - V WF 4 0 1 ^ 
fl-ML. p p- vWF^y^U- ht:iP^*$-li-/cf^. 

^I^^Lfco w(Dj:^t;iLrpS8Lfcp p-vWF=3 — 

V'^^VU— h^4 8 '^^/l-yriaflSt^^fflT'V v^r.- (=1 
(Om^im.^. 0. 5. 1. 0. 2. 0. 
4. 0. 8. 0*5j;tKl 6mMCDMgC 1 ^ ^^ts^^tl 

^*ti(D h y :^mmm^^mMi.tLB i (2x10' 

fg|/m 1 ) 0. 3m 1 ^^^^/KC^;f)PL. C O 2 

:3j.^^_^_t|3^ 3 7°C-T?9 o^^i^r^Lfco :ztiho:>y' 

[0 0 4 4] nhtlti'^^^ms : a iCTj^-fo E! 3 : a 

(7:)Mg' ^ ;^^:i(7:'^^fgt^[cfi>£::>^-T?fet9 . i OmMJi^ 

[0 0 4 5] ^^^V^-CMg ^ ^ 0#ffiTtCjott5C a " 
[0 04 6] 2 0 jLi g/m 1 Op p - vWF 4 0 ju 1 ^ 
S^gL. p p- vWF^:/u- htiiP^^^-ti-Zif^. 

^I^^feLTto ^(7:)J:^{CLTI^MLfcip p-vWF=i — 
— ai:^) (Di^tcM^. 5. OmM(7:>MgCl 2 

J:t>'0. 0. 01. 0. 02, 0. 1, 0. 2. 1. 0 
4yctt>*2. OmMOC a C 1 2 ^Ir^tf^tb'^'ttc?:) h y 




8 ) 4^^ip7-3 3 0 7 9 7 

14 

m:mm\z,mM\.f:LB i eis^ (2x10' m/m 1 ) 

0. 3m 1 1^#C>^/^^C^^JDL. CO 2 ^TV-^^^^— ^ 
— "^^^ 3 7'CT-9 0 5><^?aL^cio m*bo:7'u- h^SrP 

^LfCo ^^t::0. syo-J' y h . 2 0 

^S^feLPBSr-ifci^Lfctg, h_b(cS«Lfcl 

mm^ '^f:L^ oymmk^nm^x^. Cac 1 2 «ijfe;^jp-e(7) 

^ it * ^ * ^ /Co 
10 [0 0 4 7] #P>tlfc?S^^lll3 : b tC^-To HI 3 : b 

t^hmht^'^JiX.O tC. Mg ' ffitTT'COB 1 6^^C0 
p p- vWF-.COS«fi. Ca' ^ (T^mJbDtCj: D^Ste 
^mz.mM^tl. ImMtDCa'' ^^PtC J: J9 ^ 7 0 % 

[0 0 4 8] 7 : p p - V WF->-C7)^^tc:^-t-5 

fei-Y ^' y >m.i^(DBW 

2 0 // g/m 1 (7>p p — vWF, :7 ^ :7'u^.^ ^:/^fc 

h{CC0-itT4°CT— pp-vWF. 

1 %(D^i^shLmT/i'':f^>'^(D-\t. 1 ^ffe^j[^±^ 
fib. ^^^-/c^^^r^^l^^LfCo roj; pjcUri^ML/c 

p p - vWF — V^^T't' -7 ^ X2 ^ ^ 

Lfzyu-hi,Z^tfii^ (KK2 6F1 : ^.a 2 

30 ^>xi/y ^JfLfr. 4B 4 :tfi0 l^l^'r^V >1^m 

2 0 n gym 1 ^;DPx.fcMEMf;i^v^L/t h: ^7 — 
-x-^^G-3 6 im^^^ (2X10' <li/m 1)0.3 
ml ^<^^=^Mz.m^li\^. CO2 >r >^=5rz2.-<— ^ — 

3 7°C-T;9 5^|^raL/Co Ctl^bc^y h^P B ST-?* 
^LMk. 1 yo^Vu^/UTyUT^'t: KT 5 ^^PbIIS^ Lfc. 
^btCO. 5%^?^ y ;^^/U'/-<-r:^l/:y h • 2 0%p< ^ y 

PBST?5fer^L7tf^. h±(:iS«L7t 1 mm^ ^ 

WC^. MSS^rLf^KK2#?iT-C<7)p p- vWF. ^ ^ 

[0 0 4 9] nhtifz'^^^m4{z^'t^ m4f)^hmh 

ta/3 l-rv^^"y (4B4) <dW^ 

TXit. p p-vWF--(7)G-3 6 lfiifflS&«7:)^*f±^^ 

^'i^ r <i: jO^^G- 3 6 i p p - 

50 I m=^y—^>^nz<Difcmzx-px^^m^-:/r:^ 
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[0 0 5 0] Zinti'±Mmm^^a2mi^ (6F1) 

=^^-y>^-^(D0 \^i^'T^'j>^it\^mm(om5 0% 

[0 0 5 1] mmms j ^ xn-^ji^^w-to-^KJt^^ 
^mf^mmf^mcmM'-t^ p p - v wf ^ (o^it -r 

^it^-r>5/cd6(;i. B 1 6a^±T'(7)^ i/p p - vWF 
[00 5 2] 2 0 /[z g/m 1 Op p- vWF#4 0 // 1 

i^^l^^Lyto 3tviLTl^KL/tp p- vWF^ 

(=1 — X^— ^±®i) iDjSt^^V^/i, 1 0 0 /i g/^m 1 (D 
y ^ a — ^/Ixjitft: (TCI. TC2. TC4, TC 
6. TC 7*5j:t/TC 8) (DMEM^?^. /^^OTcfeiflc 
KK 2 (DMKM^^^^ 0 . 1ml Top p - v WF — 
X^- ^^Vl^- htC^;(JDL. 3 7°C-C3 O^^i^^SLfCo 
MEM{c:ll^LfcB 1 emM^ (3X10' 1 ) 

0. 2m 1 ^#':>^/^}-^;0P CO 2 ^ >'^^^— 
-4^. 3 7°CT'9 O^l^rUU/Co :ithh(Dzfu- h^P 

^ /—yi^^ic-(D:ru-' h^mi-^ti^xKi . mm 

^-<—>B :y y^fzijko-) p p- vWF--(7)S*aflgSS^. 

[0 0 5 3] ^#^nybfe^^(lI5^C;^i-, TC2. TC 

--(7)p p- vWFcDlS-^^PlS^i-^^y a— •:h/Utitfls: 

(Fujisawa, T. et al.,Eur. J. 
Biochem. 1 9 6:6 7 3-6 7 7, 1 9 9 1) 

fet(*fiB 1 6Ji^fl^(7)p p — V WF-^co^*t::>pf LT^m 

fCo ^fc. =1^ — yV--(7)p p - V WFCO/fS^-g^^Pl^L 

?^^v^TC lfci:<$:fir< PI^nfcPl§^^Lfc(7;»;^^-r^o 
/Co :inei:fi^ss^tc. ^r^-^V^g'&fStt^Pl^U 
T'^V^TC 4tn:<*Hp p - vWF--^cD^^>S:^±{c:Pl^L 

[00 54] :^^0^#bfl. ^^3^^Ci6p p - vWFCO 

^ n— :h/ugt 
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flccO:3ifc:' h — yo^5:^^^^Lrv^/c (Fuj i saw 
a, T. et al.', Eur. J, Biochem. 
196:673-677, 1991)oTC4(ipp — 
vWF^^^CO^'^^i^t^^^t^i-^ 8 k D a (Dl^}i tR^ 
TC2*Dj:t/TC8fiC^i^f^ifi<D2 1 kDairJt 
^^^!^L. :i/cTC 6:fcJ:tJ5TC 7ti*Sl(DC y s (cm 
tP^JS;:i^ib0 1 8 kDa^^jt^Sr^^SfeLTto TCKD^fc- 
h-y(li^^$ttTV>7^^v\ TC 4(c:j;51#m&^Pl« 

ti, p p- vWF(7:),^ffl^S*a5{iL;0^TC 4(^:311:'' h—:/ 

10 or<3fi<'r\ S e r 3 7 6;6^f5^:^6 8 kD a^>T-lc: 

[00 5 5] 9 :4^pp-vWF(D8kDa ^>H' 

mmm i ufc^^-e^^ L7^c4^ pp-vwf^sm 

5mM EDTA^^tfO. SMhyj^^I^r?^, 
pH8. 6 {c:^«?LH^^Lytt^. 0. 12mmol(7)/3 
(fp^ti^^ttiS) ^^^DU. 4 
O°C-e2 0#rH^i^?a-r6o -^f^f*. 0. 1 2mmo \ (D=e 

(Sephadex G— 25 (Pharmacia^t 

[0 0 5 6] 4 m g COMyvT^^^/Ht p p-vWF^4 
M^m^^ts^ I OmMh V y^mWfi^. pH9. 0. 2 m 
W^^MLtzm. 7. 5/zgCOlysyI Endop 
e p t i d a s e m^mM^tm) ^mM\^3 0'X:X7 

30 ofine RPC-SC18;i&^i^(0. 46X25 

cm B^^T^mtM) ^m\^\ 0. 1% h y :7/U:^ni^ 

[0 0 5 7] 5>^L/c^^(Dp^jt<7)f^. SDS7i<yr^ 

y y^r ^ K-rv^mM^^Dj-c^T-fis k D a ^7r:-rifr>T- 

ii. ^ifeF'J8-T?^^/^fc^y^D— •:h/utftf*:TC4(7)^tc 
S/£LfCo ^^(c. r<D8 kD aiir>T-(^r ^ yg^ifi^ij^ 
^feffi{cJ:5-<:7^^ Kv'-^^>'i^- (App 1 i ed 

Biosystems ttS. model 477 A) 

-CN^i^J:«9 2 eaS^WLZ-cM:^. s-f-d-d- 

40 R-H-F-T - S-G-V-C-Q-Y-L - L- A 

-Q-D-C-Q-D-H- S-FXhh:i t:^mm L 
fCo ::(7)ia^iJfiMa n c u s o, D. J. hiiCX^Xm 
7fk^tlX\^^h (J,B. C. , 264:19514-1 
9 5 2 7, 1 9 8 9) b: f> v W F ^ 7 i>«(DD N Alfi^lJ J: 
^}^&^ntivWFntmf^'Pp p-vWF(DS e r (3 

7 6) /)>ht^^^Mmtmibxm\^'^yrs^^i^—^7jki. 

fZo -^fc. rcoB^Jtt^i lysyl Endopepti 
da s e{zX^^^rmt^^^'0'i^^htlfzh<DX^y) ^ C 
^if^i^hy s (4 3 5) X^^o ^ . 4^8 k D a 

50 SffK*(lt h p p- vWF<DS e r (3 7 6) -Lys 
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(4 3 5) (ctB^-r^-^y^^ K-r;'^^^MI^L/Co 

[0 0 5 81 ^mm 1 0 : 8 k D a m}i(Dmmmm^^ 

[00 5 9] 1. 5. 5. 0. 1 5*dJ:T>*5 0 ju g/m 
l(7:>pp-vWF 8kDa if >t 4 0 ju 1 ^ 6 mm'^<D 

j^zn^y-^ ly^^^u— h^4 8 ^:^/i^mm^mmr^^ y 

1 etfflflaffi (2X10' flU/m 1 ) 0. 3ml ^^^^ 

/i-i,cmmL. CO 2 -r >^^-<— 3 7"ct9o 

1 ro^Vu^y^r/i^y^'t: K-C 5 ^^r^lIS^ LfCo $b{C0. 

[0 0 6 0] mhtifz'^m^meitZTjk^, me^^hmh 
i^m{^timn(Dmmm^\^xmm{^xm±i^^^i^i^^m 

[0 0 6 1 ] ^MM 1 1 : pp-vWF08kDa ^Jgc 

^^ts^-<y^ h^a:>±mmx<D^m. 

t: hm^XK^mUl^tiP o 1 y (A) ^ RNA (CLO 
NTECH^±S) tc. ^^tcj: f9'^;7)cL/cDNA;ty 
-^--2®^ (:/^-r-^— 8KAE : 5' -GAATTC 
TTTC AGGAGGGGGAGCTGGA ; T/^-f-^ 
— 8K1E : 5' -GAATTC ACTTCAAG AG 
CTTTGACAAC) ^mMi^. Wang, A. M. 
(Proc. Natl. Acad. Sci. USA 8 
6:9717-9721, 1989) h^C^^Xm^^ 
tt-CV^'5)RT-PCR^fet^J: 19 . p p- vWFitfK^ifi 
^iJCMancuso, D. J. et al. , J. B. 
C. 2 6 4:1 9 5 1 4- 1 9 5 2 7, 1 9 8 9)4'(7:) 
^^yvi l7!)^^::r^^y>l 2(:::bfC'5 8 kDa^Jgc^ 

[0062] rOSkDa ^i^^'g-tfite^=*iB3?iJ(;itB^ 
-t^ c DN A^y^^;^ ^K^^^— pBluescri 
pt II (STRATAGENEttM) «£«^^iZh^> 

F. DNAiy— i^:i:>^i^'- ( P h a r m a c i a^tM) 
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^JPS^^EcoRI (:^#^*aS!^) {Cj:i9^'9tUL. # 
6tl.fcDNA^jt^miS(0^^-<^:5^-p GEX - 2 T 
(Pharmacia ^±i^) tC^^^jA^. J M 1 

0 9 (Mmmtm) ^mmm^i^tz m?) , 

[0 0 6 3] :i(D±mm^t^mL'^l[^ (Mo l e c u l 
ar cloning, Sambrook, J. et 
al. Eds. Cold Spring Horbor 

Press) tCt^^oT I PTG (-T Vy"^ tVU- 1 - 
^;^-/3-D-;tf^^ hf^y v-K) (ciiD. p p-v 
10 WFC0 8 kU am^^^^^"^ li)^h=^^ V^l 

2^X{Z.:=i—V^tlX^^^n^{l\is (3 7 3) -L 
ys (455))^GST h^v;^ 

[0 0 6 4] ±mm^w^mm\^Mk. s^^^ss^u. 

(Sephacryl S-200HR (2. 6X66 

cm) . Pharmaci a ttM) J9:^ML7t. ^ 

hu^^t^^^- (S i gma|±M) "Cf^^fbL/c 

-^h^y:7^— (TSKge 1 DEAE-5PW 
(7. 5X7 5mm) . M^—^tm) K 

[0 0 6 5] n(7)-<:y^ Kf^sDS-/-Ky y/uT^ 
v^/\^mM,wmx':if^mm i o k d a ufco 

yn^^-f jnvi^— Mo d e 1 6 6 2 5 (Mi 

1 1 iGenttM) "CN^ff^/j^^ 3 O^^S^^L^c^g 
30 X-S-P-G-I- H-F-K-S-F-D-N 

-R-Y-F-T-F-S-G- I -X-Q-Y-L- 
L-A-R-D-X-Q (DW.mXh 5 :i t LfCo 

:^mM^(D 8 k D a ^y'^f- K (Ser (376) -Ly 

s (4 3 5) ) (DNmi^mmmt^±i>z-wc\^tzo 

[0 0 6 6] i^±(DB^^'h. :^^y"^ Kfl. 8 k D a 
40 ^y^h^X^^. Ztl^r e c 8 k t l^fZo 

[0 0 6 7] mmm 1 2 : m^^zf^ Kco^tes^'i* 
mmm 1 1 xnhtifcmm.^y^ k r e c s k c^oy ^ 

y— ^^Mte--(7)J«g^*ti^p p- vWF ir^feUT^ 

[0 0 6 8] 2 0 /z gXm 1 COp p - V WF^Ttfi r e 
c 8k^40/zl ^ 6 mmf^(Dy''7 ^"r ^y^lfl^— 
Y\Z<n>^XAX.X—W^W\^. p p- vWF^yhJlr e 
c 8 k^>^U— htCPi^l^^-tt/c^^. ^^/cf^^'^^I^^L 

50 e^-C\ h(ci%co';7v'iftLffr/u:/^ >'^(0 
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ZO)X 9(cL-CPSiL7t p p - vWF 7"-< i^^-:f\y 

— ht^fci^ Tec 8 k ^i—T'^f V^T/lx— h^4 8 

MEMtcS^^L/cG- 3 6 1 fl^ (2X10' flU/ 
ml) 0. 3m 1 ^#^Ji/Vf::^^IDL. C02^>^^3. 

[0 0 6 9] t#?5tu?tJig^^Ei8(C7j^i-o ^mm-x!^^^ 

^•tirytp p- vWF(08 k D a ^J^^^if^>^^ Kr'fe 
6rec 8kfi. p p - v WF tm^ii^^ ^ / —^'^ 

[0 0 7 0] mmm 1 3 : m^^y"^ h^<Dmmmmm^ 

^■t^RGE. RGD, >:}sXnm.^ 1^ l^y'i^ 

mmm 1 1 xnhtitz^^^^f'^ k r e c 8 k (^mm 
mmm^M-r^RG^. rgd. ^y<]) >'i6xxj^m:& i 

-(yr^Vl^m^ (4B4) (D^^^, pp-vWFi: 

[00 7 1] 2 0 ju g/m 1 COp p-vWF^y^cfir e 

c 8k^40Ai { ^ emm'^(Dy9:^y" y i^'^l^-- 
h(CC0i±T4°C-tr— ife#Sb. p p-vWF^7tfir e 
c 8 k^^l— htdPiJ^^-ttTtf^. ^^^^^^r^^l^^U 

-ti:. ^?aT^10#r«m-hS^ML. ^^/^^ri^^l^^LfCo 
:i(7)j; 9tc:bTliS^Lfcp p- vWF=i— 7^^ 

— h^/cfi r e c 8 k =1—7"^ ^y^-fU— h^4 8 

RGE^y^^K (Gly-Arg-Gly-Glu 

-Ser-Pro. 0. 5 mM) . RGD^>^^ K (G 
ly-Arg— Gly— ASp— Ser— Pro. 0. 
5mM) , 4B4 (fet jS 1 ^ U ^JrCi*. 1 0 ;z g 
/m 1 ) ^ /t fl-^^^ y > (1 0 0 g /m 1 ) ^'^;f)D L 
TtMEMtdl^-^L/c t: ^^^G-3 6 1 

(2 X 1 0 ' fliXm 1) 0. 2>ni\^^^:^MZ.mM 
CO2 3 T'CT'S 0 5>i^P:ML 

fCo rft^O:7'i/— h^p B ST?5fe?^L/cti. iro^Vu- 
t^yUT/Uy^'h: K-T?5 5>rBlIg:^Li^cio ^^iCO. 5%^y 
^^iJ'/u/^-f h • 2 0%^ ^y— /u'f^lcccD:7'u— 

h^g-rr <tfcj: 19. ^fflfla^^feLPBSi??5fe?^Lfci 

to 0 7 2] t#?5tL:t?g*^llI9{C7j^-ro El9;5i>bW^ 
75-/^ci:^t;i. :^fliM'C'^m$-i±/tp P- vWF<08 kD 
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a Mi^^^tr-<:7'^ Krec 8k<l:y^y —^^^ 

<7:)g^»ti. RGD. RGE-^:?"^ Kfo^v^^i-^x^y :/X' 

Pa#^n/cev^;5^ 484 (fit iS 1 Vt" ^ y V-fetfls:) X' 

^±(-PlS^^n7^Co p p - vWF ^y ^y—- ^ 

tc7:)g«<i:^<fWIi:?g;S:T'^«9. 8 kDa^JgctCp p- 
So 

10 0 7 3] 

[mi] ^'>ibMifiLlfF^**0jlS:fcctU5B 1 6^ ^y— ^ 
im2] vWF*3j:r/p p - V WF-^OB 1 eMf^ 

20 g" <D^^ (a) *5j:t;^Mg' + #^ETT'(7)Ca^ * 
(b) ^:^i-l]-Cfe5o 
[(1141 pp-vWF, y ^':ft2^.^^:y:jroXXI==ly — 
imS] p p-vWF^<DB 1 em^(D^m^^-^PLh. 
p p - V WF {cM-t^^y ^ n — ^/^t^:^*:^D^:^^i7^i- 

[IE16] ^ v-p p - vWFS5feC08 kD at^>T--^(7>B 1 

6 COS* ^^-rm -e 6 o 

30 [117] p p - vWFCOS k D a^ii^^-g-tr^y^^ K 

(r e c 8 k) ^±mmxmm.^^t^fzi!b(Dm^^^ 

ims] p p^ vWFjoctt/r e c 8k(7:>y^/— ^ 

mm (G-3 6 i^riai!^) --(^s^'i^i^^i-i^ {^^<om 

[119] p p - vWF:^oJ:t/r e c 8k(7)G-361 
i^f&--C0S*t--^;tSRGE. RGD. 4B4j8j:tJ^^ 

[Hio] p p- vWFjoit>'/7)cl^vWF^-g'tr:y'u:/ 
40 n - V WF ^EIT-fc 5o 

[mm] mm^ : i 

: 7 4 1 

®COlC : 1 

mmmm : -<::^^ K 
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21 22 

AEGTRGRS8T AHCSLrCSDF VNTPDCSMVS F A C Y C S Y I. L A CGCQKRSFsY 

too 

■xvvMKVSMP YASKCLYL 

191 



lOOrONCK.V StSVYtOEPF D,Ht7VNOTV T Q O D Q R V . M P Y A s K C L V L e' V 

K 

EAOYYKISCB AYOPVAH.OO SCNPgv,LSB RVPHKTCClC = N P N . P A E D O 
lit 

P-TOECTLTS DPYOPANSWA LSSCEQWCER ASPPSSSCN, S S C E M « K G u"w° 

tot 

BQCOLLKSTS VPARCHPLVD PEPPVALCEK TLCECACCle C A C P A t L E v" 

111 

«TCAqECMVl YGWTOHSACS PVCPAOMCY* Q C V S P C A R T C « S L H , N E « c'o 
301 

^ERCVDGCSCP ECQLLDECLC VBSTECPCVH SGKRYPPCT3 L S R D C « T C ."c" 

"'n»QW,CS«E ECPaECtVTG OSHPKSrDN, VPT....... ■ ■ . - ^ , ^ , 

r a ^yitTYgr APPm>AvrTR svTv..yn,o ,r„p, cvambcqd/q 

LPLIXODIRI QHTVTASVRL SVCEDLawnw n ^ = ^ . «»» 



•ASVRL SYCEDLflMDW D C R G R L I, V K L SPVYAOKTCi 



^tCCnYNCNpc DDPLTPSGLA E P R V E O F G N A WK.HODCQrL <» K Q H S D P C 
JiPRMTRPSBE ACAVLT8PTP Z A C H R A V S P t PVLRNCRYDV C S C S D C R R C L 
^CGAtASYAAA CACRCVRVAW REP6RCELNC P K G 0 V Y L « C G TPCNITCR," 



SyPDERCNEA CtEC^CFCPPG LYMDERGDCV PRAQCPCVYO G R , P , P R » 
SOHHTMCYCE DOPMHCTMSC VPOSLLPDAV L S S P L S H R S K ' R 

m^mm^ : 6 0 lE^iJcTDaS : K 

1 10 20 

Ser Phe Asp Asn krg Tyr Phe Thr Phe Ser Gly He Cys Gin Tirr Leu Leu Ala Arg Asp 
5*- AGC TTT GAC AAC AGA TAC TTC AOC TTC ACT GOG ATC TCC CAG TAC CTG CTG CCC OGG GAT 
1 60 

21 30 40 

Cys Gin Asp His Ser Phe Ser He Val lie Glu Thr ?al Gin Cys Ala Asp Asp Arg Asp 
TCC CAG GAC CAC TCC TTC TCC AH GTC AH GAG ACT GTC CAG TCT GCT CAT GAC CGC GAC 
61 120 

41 50 60 

Ala Val Cys Thr Arg Ser Val Thr Val Arg Leu Pro Gly Leu Sis Asn Ser Leu Val Lys 
GCT GTG TGC ACC CGC TCC GTC ACC GTC OGG CIC CCT QGC CTG CAC AAC AGC CTT GTG AAA 
121 180 

ia^lJ#-^ : 3 40 h Tjf D V?- : \S:mVt 

m^^wm^ : 9 4 EEm(Dmm : K 



# 
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1 10 20 

Gly Ser Pro Giy He His Phe Lys Ser Phe Asp Aai Arg Tyr Phe Thr ?he Ser Gly He 
- GGA TCC CCG GGA ATT C*C TTC AAG AGC TTT GAC AAC ASA TAC TtC ACC TTC ACT COG ATC 
1 60 

21 30 40 

Cfs Gin Tyr Leu Leu Ala Arg Asp Cys Gin Asp His Ser Phe Ser He Yal He filu Thr 
TGC CAG TAC CTG era 6CC CGG GAT TGC CAG GAC CAC TCC TO TCC ATT GTC AH GAG ACT 
61 120 

41 50 60 

Yal Gin Cys Ala Asp Asp Arg Asp Ala Val Cys Thr Ar« Ser Val Thr Val Arg Leu Pro 
GTC CAG TGT GCT GAT GAC CGC GAC GOT GTG TGC ACC CGC TCC GTC ACC GTC CGG CTG CCT 

121 180 

61 70 80 

Gly Leu His Asn Ser Leu Val Lys Lea Lys His Gly Ala Gly Val Ala Mel Asp Gly Gin 
GGC CTG CAC AAC AGC CTT GTG AAA CTG AAG CAT GGG GCA GGA GTT Grc ATG GAT GGC CAG 
181 240 

81 90 94 

Asp He Gin Leu Pro Leu Leu Lys Glu Phe lie Val Thr Asp 
GAC ATC CAG CTC CCC ore ere AAA GAA TTC ATC GTG ACT GAC -3" 
241 282 
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